Functional analysis of human promoter polymorphisms.
The potential importance of gene regulation in disease susceptibility and other inherited phenotypes has been underlined by the observation that the human genome contains fewer protein coding genes than expected. Promoter sequences are potential sources of polymorphism affecting gene expression, although to date there are no large-scale systematic studies that have determined how frequently such variants occur. We have used denaturing high performance liquid chromatography to screen the first 500 bp of the 5' flanking region of 170 opportunistically selected genes identified from the Eukaryotic Promoter Database (EPD) for common polymorphisms. Using a screening set of 16 chromosomes, single-nucleotide polymorphisms were found in approximately 35% of genes. It was attempted to clone each of these promoters into a T-vector constructed from the reporter gene vector pGL3. The relative ability of each promoter haplotype to promote transcription of the luciferase gene was tested in each of three human cell lines (HEK293, JEG and TE671) using a co-transfected SEAP-CMV plasmid as a control. The findings suggest that around a third of promoter variants may alter gene expression to a functionally relevant extent.